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(57) ABSTRACT

A ball joint includes a ball seat, and the ball seat includes a
thermal caulking portion for fixing a ball seat to a housing.
The ball seat includes a concave portion having an overhang
portion for withstanding a pullout load so as to prevent a ball
portion from coming ofl from the concave portion. The con-
cave portion of the ball seat 1s formed of polyoxymethylene,
and the overhang portion and the thermal caulking portion are
formed of a resin, 1n which glass fiber 1s added to the poly-
oxymethylene, so as to be strengthened. Consequently, the
pullout load can be increased, and the weight of the ball joint
1s maintained and the production cost 1s not greatly increased.

7 Claims, 4 Drawing Sheets

212c¢c 2220

222b/ 222b
2220 2122270 222b 2::/2/00
222h . 210
| 212b
21 1~ 50Ol
222'9*-.._ 2l2¢C
Z212a
212¢ ' 213
222
213’/ 222d
213
222d
213 |
220
222c

221 227



US 8,550,741 B2

Page 2
(56) References Cited WO WO 99/28639 A1 6/1999
OTHER PUBLICATIONS
FOREIGN PATENT DOCUMENTS
Extended European Search Report 1ssued 1n European Patent Appli-

JP A-2002-89541 3/2002 cation No. 09 81 2994.3 dated Jun. 1, 2012.

JP A-2005-533990 11/2005

JP A-2008-57761 3/2008 * cited by examiner



U.S. Patent Oct. 8, 2013 Sheet 1 of 4 US 8,550,741 B2

Fig. 1

Fig. 2

2126 2220
222c o1 2222b 222b 200

212c
222b\_= \_ Tl s 210
211/ ?“\\‘ﬁ"}}‘\\ 212b
2226\ \"/""'l'\\/ﬁﬂg’.} §§§S

(R3]
: r— - }T‘é' 222
212 I .\fw/




U.S. Patent Oct. 8, 2013 Sheet 2 of 4 US 8,550,741 B2

Fig. 3
200
222¢c ppop. 222C 210
S 27 W /2
_ \‘L‘-’I_'I,!/ s
\\ (.l —\\W: - 222b
212 ; 212c
212c “\\\\\‘\‘ "‘a 222a
2122 \w-- NG
212c \ LS S S S \
‘§§§} Illiwsss 220
221212521 221
Fig. 4

213 222b



U.S. Patent Oct. 8, 2013 Sheet 3 of 4 US 8,550,741 B2

Fig. S

Sp 221

227

222
22

227

Fig. 6




U.S. Patent Oct. 8, 2013 Sheet 4 of 4 US 8,550,741 B2

Fig. 7

Fi1g. 8

1 First injection molding step | S101
LSecﬂnd injection molding step },—\, S102
l Fitting step

S103




US 8,550,741 B2

1

BALL JOINT AND METHOD OF
MANUFACTURING SAME

TECHNICAL FIELD

The present invention relates to a ball joint, which may be
provided for stabilizers of vehicles such as automobiles, and
also relates to a production method therefor.

BACKGROUND ART

A ball joint 1s used for rotatably and swingably connecting
two portions that can move relative to each other. For
example, 1n a suspension section of a vehicle, a ball joint 1s
used at a portion connecting a stabilizer and a shock absorber
and at a portion connecting a stabilizer and a suspension arm.

The ball joint 1s equipped with a ball stud, a ball seat, a
housing, a support bar, and a dust cover. The ball stud has a
stud portion and a ball portion. The ball seat has a bearing
function and the ball portion of the ball stud 1s press-fitted
therein. The housing holds the ball seat therein, and the sup-
port bar supports the housing. The dust cover prevents entry
of foreign matter, which may inhibit sliding and swinging
movement of the ball portion of the ball stud 1n the ball seat.
In this ball joint, when pullout force 1s applied to the ball stud,
the ball portion of the ball stud 1s retained by a portion of a
concave portion, which overhangs the ball portion, whereby
the concave portion withstands the pullout load 1n a direction
to pull out the ball portion (for example, see Japanese Patent
Application Laid-Open No. 2002-89341).

In contrast, 1n another conventional ball joint, a ball seat
made of a resin 1s backed up by a housing made of steel.
Theretfore, when pullout force 1s applied to the ball stud, even
in a case of breakage of the ball seat, the housing retains the
ball portion of the ball stud and withstands the pullout load
(for example, see Japanese Patent Application Laid-Open No.
2008-57761).

In the technique for withstanding the pullout load by the
ball seat, when the pullout load 1s applied to the ball seat, the
ball seat may not withstand the pullout load and may thereby
be broken or be deformed, whereby the function of the ball
joint may be degraded. If the material used for forming the
entirety of the ball seat 1s changed to a material having higher
strength, the material having high strength 1s inevitably
exposed to the surface of a portion receiving the ball portion.
In this case, the material having high strength damages the
surface of the ball portion and decreases the surface rough-
ness of the ball portion or partially abrades the ball portion,
whereby the function of the ball portion as a ball joint may be
degraded. Accordingly, reliability of the ball joint may be
insuificient. In addition, when the material used for forming
the entirety of the ball seat 1s changed to a material having
higher strength, the production cost 1s increased, and reduc-
tion of production cost 1s difficult.

In contrast, 1n the technique for withstanding the pullout
load by the housing made of steel, the number of parts for
tforming the ball joint 1s greater than that in the technique for
withstanding the pullout load by the ball seat. Accordingly,
the production cost and the weight of the ball joint are
increased.

DISCLOSURE OF THE INVENTION

An object of the present invention 1s to provide a ball joint
in which a pullout load can be increased while the weight
thereol and the production cost are not greatly increased.
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In a first aspect of the mvention, the present mnvention
provides a ball joint including a ball stud, a ball seat, and a
housing. The ball stud has a columnar stud portion and has a
ball portion that has a spherical side surface and a center
positioned on an axis of the stud portion. The ball seat 1s made
of a resin and has a spherical concave portion into which the
ball portion 1s relatively rotatably and slidably fitted. The
housing 1s formed 1nto a cylindrical shape with a bottom and
holds the ball seat therein. The ball seat has a thermal caulking
portion for fixing the ball seat to the housing. The concave
portion has an overhang portion for withstanding a pullout
load so as to prevent the ball portion from coming off there-
from. In the ball seat, the concave portion 1s formed of a first
material, and the overhang portion and the thermal caulking
portion are formed of a second material, which has higher
strength than that of the first matenial, so as to be strength-
ened.

In a second aspect of the imvention, the present imvention
provides a ball joint including a ball stud, a ball seat, and a
housing. The ball stud has a columnar stud portion and has a
ball portion that has a spherical side surface and a center
positioned on an axis of the stud portion. The ball seat 1s made
of a resin and has a spherical concave portion into which the
ball portion 1s relatively rotatably and slidably fitted. The
housing 1s formed 1nto a cylindrical shape with a bottom and
holds the ball seat therein. The ball seat has a thermal caulking
portion for fixing the ball seat to the housing. The concave
portion has an overhang portion for withstanding a pullout
load so as to prevent the ball portion from coming oif there-
from. The concave portion of the ball seat 1s made of a first
material, and the ball seat withstands the pullout load by a
second material having higher strength than that of the first
material.

According to the present invention, when the concave por-
tion recerves the pullout load, the overhang portion, which 1s
strengthened, withstands the pullout load and prevents the
ball portion from coming oif from the concave portion. More-
over, when the ball seat recerves the pullout load, the thermal
caulking portion, which 1s strengthened, withstands the pull-
out load and prevents the ball seat from coming off from the
housing. As a result, the overhang portion and the thermal
caulking portion of the ball joint prevent damage to the ball
jomt, whereby the reliability of the ball joint 1s improved.

As the first material of the present invention, polyoxym-
cthylene (POM), polypropylene (PP), polytetrafluoroethyl-
ene (PTFE), polybutylene terephthalate (PBT), polyether
cther ketone (PEEK), etc. may be mentioned. As the second
material of the present invention, resins obtained by adding
glass fiber (GF), carbon fiber (CF), or the like, to polyoxym-
cthylene (POM), polypropylene (PP), polytetrafluoroethyl-
ene (PTFE), polybutylene terephthalate (PBT), polyether
cther ketone (PEEK), etc. may be mentioned. Since the sec-
ond materal 1s a resin in which glass fiber (GF), carbon fiber
(CF), or the like, 1s added, the production cost of the ball joint
can be reduced compared to the case using aresin having high
strength as the second material. The amount of glass fiber
(GF), carbon fiber (CF), or the like, 1s preferably set to be
approximately 10 to 25%. By using such an amount of glass
fiber (GF), carbon fiber (CF), or the like, the production cost
of the ball joint can be reduced while the strength of the ball
seat 1s maintained. It should be noted that the pullout load 1s
a load applied 1n a direction 1n which the ball portion will
come off from the concave portion.

In the present invention, a part or entirety of the overhang
portion and the thermal caulking portion may be formed of
the second material so as to withstand the pullout load. For
example, a part of the overhang portion 1s formed of the first
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material, and the rest of the overhang portion 1s formed of the
second material. Moreover, for example, a part of the thermal
caulking portion 1s formed of the first material, and the rest of
the thermal caulking portion 1s formed of the second material.

In the present invention, the ball seat desirably has a hold-
ing portion which 1s formed of the second material and 1s
closely adhered to the outside of the concave portion so as to
cover the outside of the concave portion. According to this
aspect, the holding portion having greater strength than that
ol the concave portion do not contact the ball portion. There-
fore, the surface roughness of the ball portion 1s not
decreased, and the ball portion i1s not partially abraded,
whereby damage to the ball portion 1s prevented. As a result,
decrease of the function of the ball joint 1s prevented, whereby
the reliability of the ball joint 1s 1improved.

In the present invention, the concave portion has an inner
diameter at the center of the ball portion, and the inner diam-
cter 1s desirably greater than the diameter of the opening
portion o the concave portion. According to this aspect, when
the concave portion recerves the pullout load, the holding
portion retains the concave portion. Specifically, when the
concave portion recerves the pullout load, the holding portion
inhibits movement of the concave portion and prevents the
concave portion from coming oif from the holding portion. As
a result, damage to the ball seat 1s prevented, whereby the
reliability of the ball joint 1s improved.

In the present invention, the holding portion desirably has
a backup portion for reinforcing the overhang portion, and the
backup portion desirably has plural convex portions which
are provided by forming plural slits in a circumferential direc-
tion of the concave portion. According to this aspect, 1n a case
of pressing the ball portion of the ball stud into the concave
portion of the ball seat, the opening portion of the ball seat 1s
widely opened because the backup portion can expand,
whereby the ball portion 1s pressed 1nto the concave portion.

In the present invention, the thermal caulking portion 1s
desirably made of the second material, and the thermal caulk-
ing potion and the holding portion are desirably integrally
formed. According to this aspect, the strength of the entirety
of the ball seat 1s improved with respect to the pullout load.

In the present invention, 1t 1s desirable that the ball seat be
made of the first material and have a tlange portion for holding
and securing a dust cover between the ball seat and the hous-
ing. Moreover, the concave portion and the flange portion are,
desirably, integrally formed. According to this aspect, when
the concave portion receives the pullout load, damage to the
concave portion 1s prevented, whereby coming oif of the dust
cover 1s prevented. In addition, when the concave portion
receives the pullout load, the concave portion 1s prevented
from coming oif from the holding portion even 1f the first
material and the second material are separated at the bound-
ary thereof.

In the present mvention, the holding portion 1s desirably
tormed so that the cross section area of the holding portion 1s
equal or greater than the total cross section area of the thermal
caulking portion in a lateral direction with respect to the
height direction of the concave portion. According to this
aspect, the strength of the holding portion 1s improved,
whereby damage to the holding portion 1s prevented when the
pullout load 1s applied.

In the present invention, the convex portion 1s desirably
formed so that the ratio o the height to the width of the convex
portion 1s not less than 1.0 and not greater than 2.0. According,
to this aspect, the strength of the backup portion 1s improved
while the elasticity of the backup portion 1s maintained.

In the present invention, the concave portion 1s desirably
provided with a protruding portion, and the concave portion
and the protruding portion are desirably integrally formed. In
addition, the protruding portion desirably closely fits to the
slit. According to this aspect, the concave portion engages
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with the holding portion, whereby rotating and shifting of the
concave portion are prevented.

The present invention provides a production method for a
ball joint including a ball stud having a ball portion, a ball seat
having a ball recerving portion and a reinforcing portion, and
a housing having a holding portion. The ball receiving portion
has a flange portion, a concave portion, and a protruding
portion. The reimnforcing portion has a thermal caulking por-
tion and a holding portion so as to hold the ball receiving
portion. In the present invention, the production method
includes: a first injection molding step for integrally forming
the ball recerving portion by using a resin of a first material by
injection; a second mjection molding step for integrally form-
ing the reinforcing portion so as to form the ball seat by using
a resin of a second material, the second material having
greater strength than that of the first matenal; a fitting step for
fitting the ball stud 1nto the concave portion; and a fixing step
for pressing the ball seat into the holding portion of the
housing so as to fix the ball seat.

According to the present invention, when the concave por-
tion recerves the pullout load, the overhang portion, which 1s
strengthened, withstands the pullout load and prevents the
ball portion from coming oif from the concave portion. More-
over, when the ball seat recetves the pullout load, the thermal
caulking portion, which 1s strengthened, withstands the pull-
out load and prevents the ball seat from coming off from the
housing. As a result, the overhang portion and the thermal
caulking portion of the ball joint prevent damage to the ball
joint, whereby the reliability of the ball joint 1s improved.

EFFECT OF THE INVENTION

According to the present invention, a ball joint, 1n which
the pullout load can be increased, can be produced while the
weight thereol and the production cost are not greatly
increased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross section showing a ball joint.

FIG. 2 1s a perspective view showing a ball seat.

FIG. 3 1s a longitudinal cross section showing a ball seat.

FIG. 4 1s a transverse cross section showing a ball seat.

FIG. 5 1s a view showing a reinforcing portion viewed from
the bottom.

FIG. 6 1s a perspective view showing a ball receiving por-
tion.

FIG. 7 1s a perspective view showing a reinforcing portion.

FIG. 8 1s a flow chart showing steps of a production method
for a ball joint.

REFERENCE NUMERALS

10 denotes a ball joint, 100 denotes a ball stud, 110 denotes
a stud portion, 120 denotes a ball portion, 200 denotes a ball
seat, 211 denotes a flange portion, 212 denotes a concave
portion, 21256 denotes an overhang portion, 213 denotes a
protruding portion, 220 denotes a reinforcing portion, 221
denotes a thermal caulking portion, 222 denotes a holding
portion, 2225 denotes a backup portion, 2224 denotes a slit,
300 denotes a housing, 330 denotes a holding portion, and
500 denotes a dust cover.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Structure of Ball Joint
An embodiment of the present invention will be described
with reference to the drawings herematter. FIG. 1 1s a cross
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section showing a ball joint. FIG. 2 1s a perspective view
showing a ball seat. FIG. 3 1s a longitudinal cross section
showing a ball seat. FIG. 4 1s a transverse cross section
showing a ball seat. FIG. 5 1s a view showing a reinforcing
portion, viewed from the bottom. FIG. 6 1s a perspective view
showing a ball receiving portion. FIG. 7 1s a perspective view
showing a reinforcing portion.

As shown 1n FIG. 1, a ball joint 10 1s equipped with a ball
stud 100, aball seat 200, a housing 300, a support bar 400, and
a dust cover 500. The ball joint 10 has the ball stud 100, the
ball seat 200, the housing 300, and the support bar 400 as
main components. The ball seat 200 universally and pivotally
supports the ball stud 100. The ball joint 10 1s secured to a
plate-like mounting member (not shown 1n the figures). The
ball joint 10 may be used for a connecting portion of a stabi-
lizer.

The ball stud 100 1s made of metal and 1s integrally formed.
As shown in FIG. 1, the ball stud 100 has a stud portion 110,

a ball portion 120, a flange portion 130, a screw portion 140,
a protruding portion 150, and a tapered portion 160. In the ball
stud 100, the ball portion 120 having a spherical side surface
1s formed at an end portion of the columnar stud portion 110.
The ball portion 120 has a center positioned on an axis O of
the stud portion 110. On the ball stud 100, the flange portion
130 having a flange shape 1s formed at an axis O direction
middle portion of the stud portion 110, and the protruding
portion 150 1s formed for prevention of movement of the dust
cover 500. On the ball stud 100, the screw portion 140 1s
formed at a circumierential surface of a leading end side from
the flange portion 130 of the stud portion 110 (that 1s, a
peripheral surface of a side opposite to the ball portion 120),
and the tapered portion 160 1s formed at a side of the ball

portion 120.

The ball stud 100 1s fastened as follows. The leading end
portion of the ball stud 100, at which the screw portion 140 1s
formed, 1s penetrated 1into a hole that 1s formed at the mount-
ing member (not shown in the figures). A nut (not shown inthe
figures) 1s screwed to the screw portion 140, so that the
leading end portion of the ball stud 100 1s secured to the
mounting member. Thus, the flange portion 130 of the ball
stud 100 and the nut hold the mounting member, so that the
ball stud 100 1s fastened.

The ball seat 200 1s formed of a resin. As shown 1n FIGS. 1
and 3, the ball seat 200 has a ball receiving portion 210 and a
reinforcing portion 220. The ball seat 200 1s formed 1nto a
cylindrical shape with a bottom and has an opening portion
and a bottom portion due to the ball receiving portion 210 and
the reinforcing portion 220. The ball seat 200 1s held in the
housing 300. The ball seat 200 umiversally, that 1s, swingably
and pivotally, supports the ball stud 100 around the ball por-
tion 120.

As shown 1 FIG. 6, the ball receiving portion 210 has a
flange portion 211, a concave portion 212, and protruding
portions 213. The ball receiving portion 210 1s formed of
polyoxymethylene (POM) which 1s an example of the first
maternal. That 1s, the flange portion 211, the concave portion
212, and the protruding portions 213 are integrally formed by
using polyoxymethylene (POM).

As shown 1n FIG. 1, the flange portion 211 1s provided at
the opening side of the ball recerving portion 210. The flange
portion 211 1s formed into a flange shape toward the outside
of the ball receiving portion 210. The tlange portion 211 holds
an end edge of the greater diameter side of the dust cover 500
between the tlange portion 211 and a flange portion 310 of the
housing 300, thereby securing the dust cover 500. The tflange
portion 310 of the housing 300 will be described later.
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The 1nside of the concave portion 212 has a spherical shape
so as to have the same shape as the shape of the side surface
of the ball portion 120, as shown in FIGS. 1 and 3. The outside
ol the concave portion 212 has a spherical shape so as to have
a similar shape as the shape of the inside of the concave
portion 212. That is, the inner diameter of the concave portion
212 at the center Z of the ball portion 120 1s formed so as to be
greater than the diameter of the opening portion of the con-
cave portion 212. The concave portion 212 has a receiving
portion 212a, an overhang portion 2125, and grease grooves
212¢. The ball portion 120 of the ball stud 100 1s slidably
fitted to the concave portion 212. Therefore, the ball stud 100
1s universally, that 1s, swingably and pivotally, supported
around the ball portion 120 with respect to the ball seat 200.

The receiving portion 2124 1s provided at the side from the
center 7. of the ball portion 120 to the bottom side of the
concave portion 212, as shown 1n FIGS. 1 and 3. The receiv-
ing portion 212a 1s formed into a shape that 1s similar to the
shape of the side surface of the ball portion 120 from the
center 7. of the ball portion 120 to the bottom end of the ball
portion 120. That 1s, the receiving portion 212a 1s formed nto
a semispherical shape. The receiving portion 212a receives
pressure when the ball stud 100 1s pressed toward the bottom
side of the ball seat 200.

The overhang portion 2125 1s provided at the side from the
center Z of the ball portion 120 at the opening side of the
concave portion 212, as shown in FIGS. 1 and 3. The over-
hang portion 2125 1s formed 1nto a shape that 1s similar to the
shape of the side surface from the center Z of the ball portion
120 to the stud portion 110. That 1s, the overhang portion 2125
overhangs the ball portion 120. Therefore, when the pullout
force 1s applied to the ball stud 100 and thereby the overhang
portion 2125 recerves the pullout load, the overhang portion
212H withstands the pullout load and prevents the ball portion
120 from coming oif from the concave portion 212.

As shown 1n FIGS. 2 and 6, plural grease grooves 212¢ are
provided at the concave portion 212 in the circumierential
direction at predetermined spaces. The grease grooves 212c¢
are provided so as to extend from the bottom side to the
opening side of the concave portion 212. That 1s, the grease
grooves 212¢ are provided so as to range over the receiving
portion 212a and the overhang portion 2125. In this embodi-
ment, eight grease grooves 212c¢ are provided. The number of
the grease grooves 212¢ 1s not limited to the number 1n this
embodiment and may be suitably selected. The grease
grooves 212¢ are paths so that grease, which 1s filled 1n the
insides of the concave portion 212 and the dust cover 500, can
move 1n a space formed at the top and the bottom of the ball
portion 120. Accordingly, the grease grooves 212¢ facilitate a
heat cycle in which the grease absorbs heat and radiates the
heat, and absorbs heat again.

As shown i FIG. 6, plural protruding portions 213 are
provided at the outer circumierential side at the opening side
of the concave portion 212 at predetermined spaces. The
protruding portion 213 1s provided at the middle of the adja-
cent grease grooves 212c¢ of the concave portion 212. In this
embodiment, eight protruding portions 213 are provided. The
number of the protruding portions 213 is not limited to the
number 1n this embodiment, and 1t may be suitably selected.
The protruding portions 213 connect the flange portion 211
and the concave portion 212. That 1s, the flange portion 211
and the concave portion 212 are integrally formed via the
protruding portions 213.

The reinforcing portion 220 has thermal caulking portions
221 and a holding portion 222, as shown i FIG. 7. The
reinforcing portion 220 1s formed of a resin 1 which glass
fiber (GF) 1s added to polyoxymethylene (POM). This resin
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has greater strength than that of the polyoxymethylene
(POM) and 1s an example of the second material. That 1s, the
thermal caulking portions 221 and the holding portion 222 are
integrally formed of the resin 1n which glass fiber (GF) 1s
added to polyoxymethylene (POM). Therefore, the overall
strength of the ball seat 200 1s improved with respect to the
pullout load.

As shown 1n FIG. 5, plural thermal caulking portions 221
are provided to the outside of the bottom surface of the hold-
ing portion 222. In this embodiment, four thermal caulking
portions 221 are provided. The thermal caulking portions 221
are mserted into holes 320 of the housing 300, and the holes
320 of the housing 300 will be described later. The thermal
caulking portions 221 are thermally caulked in a condition 1n
which the thermal caulking portions 221 are inserted 1n the
holes 320, whereby the ball seat 200 1s fixed to the housing
300. That 1s, the ball seat 200 1s fixed to the housing 300 by
thermally caulking the thermal caulking portions 221 in a
condition m which the thermal caulking portions 221 are
fitted to the holes 320 of the housing 300.

The thermal caulking portions 221 are formed of a resin in
which glass fiber (OF ) 1s added to polyoxymethylene (POM).
That 1s, the thermal caulking portions 221 are portions to
which a tensile load 1s applied by the effect of the pullout load,
and therefore, the thermal caulking portions 221 are strength-
ened. Accordingly, when the ball seat 200 receives the pullout
load, the thermal caulking portions 221 withstand the pullout
load and prevents the ball seat 200 from coming off from the
housing 300. As a result, breakage of the ball joint 10 1s
prevented, whereby the reliability of the ball joint 10 1s
improved.

The holding portion 222 covers the outside of the concave
portion 212 by closely adhering, as shown i FIGS. 1 and 3.
Theretfore, the holding portion 222 having higher strength
than that of the concave portion 212 do not contact the ball
portion 120, whereby the surface roughness of the ball por-
tion 120 1s not decreased and 1s not partially abraded. Accord-
ingly, damage to the ball portion 120 1s prevented. As a resullt,
decrease of the function of the ball joint 10 1s prevented,
whereby the reliability of the ball joint 10 1s improved.

Since the holding portion 222 covers the outside of the
concave portion 212 by closely adhering, the inside of the
holding portion 222 has the same spherical shape as the shape
of the outside of the concave portion 212. Therefore, when the
concave portion 212 receives the pullout load, the holding
portion 222 holds the concave portion 212 of the ball rece1v-
ing portion 210. Specifically, when the concave portion 212
receives the pullout load, the holding portion 222 prevents
shift of the concave portion 212 and prevents the concave
portion 212 from coming oif from the holding portion 222. As
a result, breakage of the ball seat 200 is prevented, whereby
the reliability of the ball joint 10 1s improved.

The outside of the holding portion 222 has a cylindrical
shape with a bottom so as to be pressed 1nto the 1nside of a
holding portion 330 of the housing 300, as shown 1n FIGS. 3
and 7. The holding portion 330 of the housing 300 will be
described later. The holding portion 222 has a supporting
portion 222a, a backup portion 2225, groove portions 222c,
and slits 222d. The holding portion 222 holds the concave
portion 212 of the ball receiving portion 210.

The supporting portion 222a 1s provided to the side from
the center Z of the ball portion 120 to the bottom side of the
holding portion 222. The iside of the supporting portion
222a has a similar shape as the outside shape of the concave
portion 212 from the bottom surface of the concave portion
212 to the center Z of the ball portion 120. The supporting
portion 222a supports the recerving portion 212a of the ball
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8

receiving portion 210. The outside of the bottom surface of
the supporting portion 222a 1s provided with the thermal
caulking portions 221.

The backup portion 2225 1s provided at the side from the
center Z of the ball portion 120 to the opening side of the
holding portion 222. The backup portion 2225 overhangs the
overhang portion 212b. That 1s, the backup portion 222
reinforces the overhang portion 2125, which 1s a portion that
directly receives the pullout load. Therefore, when the over-
hang portion 2125 of the concave portion 222 receives the
pullout load, the backup portion 2225 withstands the pullout
load and prevents the ball portion 120 from coming oif from
the concave portion 212. As aresult, breakage of the ball joint
10 1s prevented, whereby the reliability of the ball joint 10 1s
improved.

The backup portion 2225 reinforces the overhang portion
2125, and the flange portion 211 and the concave portion 212
are integrally formed. Therefore, when the concave portion
212 recerves the pullout load, damage to the concave portion
212 1s prevented, whereby coming oif of the dust cover 1s
prevented. Moreover, when the concave portion 212 receives
the pullout load, the concave portion 212 1s prevented from
coming oil from the holding portion 222 even 1if the concave
portion 212 1s separated at the boundary between the ball
receiving portion 210 and the reinforcing portion 220.

The backup portion 2225 1s provided with plural slits 2224
and 1s thereby formed with plural convex portions, as shown
in FIG. 7. Therefore, the opening portion of the ball seat 200
can widely open 1n a way such that the backup portion 2225
expands. Accordingly, the ball portion 120 of the ball stud 100
can be pressed 1nto the concave portion 212 of the ball seat
200. In addition, when the ball seat 200 having the ball receiv-
ing portion 210 and the holding portion 222 1s molded by
putting a core 1n the concave portion 212 of the ball recetving
portion 210, the core can be pulled out from the concave
portion 212.

The backup portion 2226 withstands the pullout load and
prevents the ball portion 120 from coming off from the con-
cave portion 212 even when plural convex portions are
formed. Specifically, the ball portion 120 of the ball stud 100
1s fitted to the concave portion 212 of the ball seat 200, and
then the ball seat 200 1s pressed into the holding portion 330
of the housing 300. The holding portion 330 of the housing
300 will be described later. Theretore, the outer diameter of
the backup portion 2225 1s controlled by the housing 300,
whereby the backup portion 2226 will not be able to be
expanded, and the opening portion of the ball seat 200 will not
be widely opened. Accordingly, the backup portion 2225
withstands the pullout load and prevents the ball portion 120
from coming oif from the concave portion 212.

The convex portion 1s provided around the groove 222¢, as
shown 1 FIG. 7. The convex portion has a width W that 1s
formed so as to uniformly extend to both sides around the
groove 222¢. The convex portion has a height H that 1s formed
so as to have a height from the center Z to the opeming portion
of the ball portion 120. It should be noted that the height H of
the convex portion 1s not limited to the height 1n this embodi-
ment and may be suitably changed as long as the ball portion
120 1s fitted to the concave portion 212 while the stifiness of
the convex portion 1s secured. The convex portions are pro-

vided 1n the same number as that of the groove portions 222c¢.

In this embodiment, eight convex portions are formed.
The height H and the width W of the convex portion are
constructed so as to satisty the following first formula.
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First Formula

1.0=height H of the convex portion/width W of the
convex portion=2.0

In this embodiment, the height H of the convex portion 1s
formed to be approximately 7 mm. The width W of the convex
portion 1s formed to be approximately 4 mm. By setting the
height H and the width W of the convex portion so as to satisiy
the first formula, the strength of the backup portion 2225 1s
improved, and the elasticity of the backup portion 2225 1s
maintained.

In a lateral direction with respect to the height direction of
the concave portion 212, the cross section area of the smallest
portion of the holding portion 222 and the total cross section
area of the thermal caulking portion 221 are set so as to satisty
the following second formula. In addition, the width W of the
conveXx portion 1s formed so as to satisiy the following second
formula.

Second Formula

Total cross section area of the thermal caulking por-

tion 221=Cross section area of the holding por-
tion 222

In this embodiment, the cross section area of the smallest
portion of the holding portion 222 corresponds to an area
having eight cross section areas SD of the convex portions.
On the other hand, the total cross section area of the thermal
caulking portion 221 corresponds to an area having four cross
section areas SP of the thermal caulking portions 221. By
setting the cross section area of the smallest portion of the
holding portion 222 and the total cross section area of the
thermal caulking portion 221 so as to satisiy the second
tormula, the strength of the holding portion 222 1s improved.
Accordingly, damage to the backup portion 2225 of the hold-
ing portion 222 is prevented when the holding portion 222
receives the pullout load.

The protruding portion 213 of the ball recerving portion
210 1s fitted to the slit 2224 of the reinforcing portion 220.
Therefore, the concave portion 212 engages with the holding
portion 222, thereby preventing rotating and shifting of the
concave portion 212. The outer circumierence of the ball seat
200 has an exposed portion of the ball receiving portion 210.
Therefore, the torque of the ball joint 10, which 1s used for
sliding the ball portion 120, 1s adjusted by the fitting portion
of the housing 300 and the ball seat 200.

The groove portion 222c¢ 1s provided to the mside of the
holding portion 222 so as to overlap the grease groove 212¢ of
the concave portion 212. The groove portion 222¢ 1s provided
so as to extend from the bottom side to the opening side of the
holding portion 222. That 1s, the groove portion 222c¢ 1s pro-
vided so as to range over the supporting portion 222q and the
backup portion 2225. In this embodiment, eight groove por-
tions 222c¢ are provided. The groove portions 222¢ are paths
so that grease, which 1s filled in the inside of the concave
portion 212 and the dust cover 500, moves 1n the space formed
at the top and the bottom of the ball portion 120. Therefore,
the groove portions 222¢ facilitate a heat cycle in which the
grease absorbs heat and radiates the heat, and absorbs heat
again. That 1s, the grease grooves 212¢ and the groove por-
tions 222¢ are grease tlow passageways for circulating the
grease.

In the grease tlow passageway, since the grease grooves
212¢ are provided to the concave portion 212, the concave
portion 212 1s not covered with the holding portion 222.
Theretore, the groove portions 222¢ are provided to the hold-
ing portion 222 so that the holding portion 222 do not contact
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10

the ball portion 120. That 1s, by using the grease flow pas-
sageway of the ball seat 200, the holding portion 222 1s
prevented from directly contacting the ball portion 120.

The housing 300 1s formed 1nto a cylindrical shape with a
bottom having an opening portion and a bottom portion, as

shown 1n FIG. 1. Therefore, the ball seat 200, in which the ball

portion 120 1s fitted to the concave portion 212, 1s pressed
from the opening portion of the housing 300 to the housing
300. When the ball seat 200 receives the pullout load, the
housing 300 at the side from the center Z to the opeming side
of the ball portion 120 do notresist the pullout load via the ball
seat 200.

The housing 300 1s made of metal and 1s integrally formed.
The housing 300 has a flange portion 310, holes 320, and a
holding portion 330 for holding the ball seat 200 nside
thereof. The flange portion 310 1s provided at the opening side
of the housing 300. The flange portion 310 1s formed 1nto a
flange shape toward the outside of the housing 300. The holes
320 are provided to the bottom surface of the housing 300. In
this embodiment, four holes 320 are formed at the bottom
surface. An end of the support bar 400 extending 1n the radial
direction of the housing 300 1s firmly fixed to the outer cir-
cumierential surface of the housing 300. The housing 300
holds the ball seat 200.

The dust cover 500 1s made of rubber and 1s formed into a
lamp shade shape, as shown 1n FIG. 1. In the dust cover 500,
an end edge at the greater diameter side 1s held between the
flange portion 211 of the ball seat 200 and the flange portion
310 of the housing 300 and 1s secured. In addition, an end
edge at the smaller diameter side 1s hooked to the flange
portion 130 of the ball stud 100, whereby this end edge 1s
prevented from shifting to the protruding portion 150 and 1s
secured. Therefore, sealing characteristics are secured by the
dust cover 500, whereby the dust cover 500 prevents entry of
dust into the concave portion 212 of the ball seat 200.
Production Method for the Ball Joint

Next, an example of a production method for the ball joint
10 will be described with reference to the drawings. FIG. 8 1s
a flow chart showing steps of a production method for a ball
jo1nt.

First, an injection molding step for forming the ball seat
200 1s performed. Specifically, a first injection molding step
(S101) for integrally forming the ball recerving portion 210
by using polyoxymethylene (POM) 1s performed. The ball
receiving portion 210 has the flange portion 211, the concave
portion 212, and the protruding portions 213. Then, a second
injection molding step (S102) for integrally forming the rein-
forcing portion 220 by using a resin 1s performed. This resin
1s made by adding glass fiber (GF) to polyoxymethylene
(POM). The reinforcing portion 220 1s formed so as to hold
the ball recerving portion 210 and has the thermal caulking
portion 221 and the holding portion 222. In this case, the resin
of the ball receiving portion 210 and the resin of the reinforc-
ing portion 220 are not chemically fused.

After the second 1njection molding step, a core 1s pulled out
from the concave portion 212 of the ball recetving portion
210. Then, a fitting step (S103) for fitting the ball stud 100
having the ball portion 120 into the concave portion 212 of the
ball seat 200 1s performed.

Finally, a fixing step (S104) for pressing the ball seat 200
into the holding portion 330 of the housing 300 so as to fix the
ball seat 200 1s performed. The ball seat 200, in which the ball
portion 120 of the ball stud 100 1s fitted into the concave
portion 212 of the ball seat 200, 1s pressed into the holding
portion 330 of the housing 300 1n the fixing step. The thermal
caulking portions 213 of the ball seat 200 are 1nserted to the
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holes 320 formed at the bottom surface of the housing 300.
Then, the thermal caulking portions 213 are thermally
caulked.

In the ball joint obtained by this production method, when
the overhang portion 2126 of the concave portion 212
receives the pullout load, the backup portion 2225 withstands
the pullout load and prevents the ball portion 120 from com-
ing ol from the concave portion 212. Moreover, when the ball
seat 210 receives the pullout load, the thermal caulking por-
tions 221 withstand the pullout load and prevent the ball seat
210 from coming oif from the housing 300. Consequently,
breakage of the ball joint 10 1s prevented, whereby the reli-
ability of the ball joint 10 1s improved.

INDUSTRIAL APPLICABILITY

The present mnvention can be used 1n stabilizers mounted to

vehicles such as automobiles.

The mvention claimed 1s:

1. A ball joint comprising;:

a ball stud having a columnar stud portion and a ball por-
tion that has a spherical side surface and a center posi-
tioned on an axis of the stud portion;

a ball seat made of a resin and comprising a spherical
concave bearing member having an inner concave bear-
ing surface into which the ball portion is relatively rotat-
ably and slidably fitted, and a substantially cylindrical
holding member having an inner concave holding sur-
face recerving a spherical outer circumierential portion
of the concave bearing member; and

a housing having a cylindrical cavity with a bottom surface
having a through hole and holding the ball seat therein;

the concave bearing member having an opening portion
and comprising a plurality of circumierentially spaced
resilient overhang members defining the concave inner
bearing surface, the ball portion being inserted 1nto the
opening portion, the overhang members being integrally
formed with the spherical outer circumierential portion
of the concave bearing member and projecting toward a
center of the opening portion, thereby resiliently with-
standing a pullout load so as to prevent the ball portion
from coming out therefrom:;

the holding member having an outwardly projecting ther-
mal caulking member formed at a bottom portion of the
holding member, the thermal caulking member being
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inserted through the through hole of the housing and
thermally deformed, thereby fixing the ball seat to the
housing;

the concave bearing member being formed of a first resin
material, and the holding member being formed of a
second resin material, which has higher strength than
that of the first material; and

the holding member having a backup portion defining the
inner concave holding surface and comprising a plural-

ity of convex backup members which are formed by a
plurality of slits extending 1n axial direction of the ball
seat and arranged apart from each other 1n a circumier-
ential direction of the holding member, wherein each
convex backup member is closely adhered to an outer
circumierential surface of a respective overhang mem-
ber so as to cover and reinforce a portion of the overhang
member.

2. The ball joint according to claim 1, wherein the concave
bearing member has an inner diameter at the center of the ball
portion, and the inner diameter 1s greater than the diameter of
the opening portion of the concave bearing member.

3. The ball joint according to claim 2, wherein the ball seat
has a flange portion for holding and securing a dust cover
between the ball seat and the housing, and the concave bear-
ing member and the flange portion are integrally formed.

4. The ball joint according to claim 1, wherein the thermal
caulking member and the holding member are integrally
formed.

5. The ball joint according to claim 4, wherein the holding
member 1s formed so that the cross section area of the holding
member 1s equal or greater than the total cross section area of
the thermal caulking member i1n a lateral direction with
respect to the height direction of the concave bearing member.

6. The ball jomt according to claim 1, wherein each convex
backup member 1s formed so that the ratio of the height to the
width of the convex backup member 1s not less than 1.0 and
not greater than 2.0.

7. The ball joint according to claim 1, wherein the concave
bearing member 1s provided with a plurality of protruding
portions, the concave bearing member and the plurality of
protruding portions are integrally formed, and each plural
protruding portion 1s closely fitted within a respective one of
the plurality of slits.
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